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国家军工 863 项目飞控计算机通讯卡子课题的进一步引伸。 
SCI 协议是一种可支持高性能多处理器，一致性内存共享，高度可扩展的互联标
准。无论是小型系统或大规模并行系统，SCI 都能体现其优越性。因为 SCI 接口能将
所有功能模块集成在单块集成电路中，极大的降低系统成本，因而比总线结构更具有
优势。其低延迟高带宽的特点完全可胜任各种关键应用领域。 
本论文的重点是对 SCI 节点接口模型的研究与实现。并在 FPGA 芯片上设计了基
本的 SCI 节点接口模型。 后对方案进行仿真、验证。整个接口设计确实可行，为下
一步工作奠定了基础。 



































The present thesis is on a further extension of the subtask of the 863 National Projects 
in Military Industry: communication card in airplane control, which is conducted by 
Computer Science Department of Xiamen University and National Major Laboratory in 
Intelligent Technology and System of Tsinghua University.  
SCI (Scalable Coherent Interface) is an interface standard for very high performance 
multiprocessor systems that supports a coherent shared-memory model. SCI's low pin 
count and simple ring implementation make it cost-effective for small systems as well as 
for the massively parallel ones.  
The present thesis focuses on analyzing and researching the SCI communication node. 
We design a basic SCI serial communication node with FPGA, and after simulation, we 
prove that this design is feasible, and it’s useful for our further research. 
Besides, this thesis analyzes the WDM driver and NDIS network driver, describes the 
background and the architecture of these two drivers, and introduces the implementation of 
every driver’s modules in detail.  
At the end of this thesis, we develop a software to test the hardware, and analyze the 
test result. Finally point out the limitations of our design, and propose the improvement in 
the future. 
 


























目  录 
- I - 
目  录 
第一章 绪论 ................................................................................................... 1 
1.1 概述 ..........................................................................................................................1 
1.2 项目来源及意义 ......................................................................................................2 
1.3 本课题的研究内容及创新之处 ..............................................................................2 
1.4 本文的组织结构 ......................................................................................................3 
第二章 基于 SCI 协议的通信接口 .............................................................. 5 
2.1 SCI 协议概述............................................................................................................5 
2.1.1 SCI 协议背景和基本内容 ..............................................................................5 
2.1.2 SCI 节点接口模型 ..........................................................................................7 
2.1.3 SCI 的拓扑结构[1] [2] .......................................................................................8 
2.2 通信接口体系结构 ...................................................................................................9 
第三章 SCI 接口节点模型详细设计 ......................................................... 11 
3.1 SCI 接口节点模型..................................................................................................11 
3.2 设计方法介绍 ........................................................................................................12 
3.2.1 传统的系统硬件设计方法............................................................................12 
3.2.2 利用硬件描述语言的硬件电路设计方法[9] ................................................12 
3.2.3 硬件描述语言 HDL ......................................................................................13 
3.2.4 FPGA/CPLD 的设计流程 .............................................................................14 
3.2.5 使用工具的介绍...........................................................................................15 
3.3 各个模块的设计与仿真 ........................................................................................16 
3.3.1 测试数据帧的生成.......................................................................................17 
3.3.2 地址解析模块...............................................................................................19 
3.4 整体模块仿真结果 ................................................................................................21 
3.5 FIFO 模块的生成 ...................................................................................................22 
3.6 PCI 模块的生成......................................................................................................24 













目  录 
- II - 
3.6.2 PCI 核的主要功能模块 ................................................................................24 
3.6.3 PCI 接口读写时序 ........................................................................................27 
第四章 Windows 2000 操作系统中驱动程序的研究与开发 ................... 29 
4.1 现代操作系统体系结构介绍 ................................................................................29 
4.2 WDM 编程介绍 ......................................................................................................30 
4.2.1 WDM 驱动程序的分类[18] ...........................................................................30 
4.2.2 WDM 驱动程序的主要工作和例程 ...........................................................31 
4.2.3 WDM 驱动程序的开发编译工具 ...............................................................32 
4.3 PCI 驱动程序各个功能模块的编写 .....................................................................33 
第五章 NDIS 规范下网络驱动程序的研究与开发 .................................. 37 
5.1 NDIS 相关知识介绍 ...............................................................................................37 
5.1.1 NDIS 驱动的三种类型 .................................................................................37 
5.1.2 NDIS 微端口驱动程序的基本功能 .............................................................38 
5.2 微端口驱动程序的初始化和注册 .........................................................................39 
5.3 微端口驱动程序的数据包发送阶段 .....................................................................40 
5.3.1 无连接微端口的两种发送方式[19] ...............................................................40 
5.3.2 硬件发送流程................................................................................................42 
5.4 微端口驱动程序的数据包接收阶段 .....................................................................44 
5.4.1 无连接微端口的两种接收方式[19] ...............................................................44 
5.4.2 硬件接收流程................................................................................................46 
第六章 试验结果研究与分析 ..................................................................... 47 
6.1 测试程序 .................................................................................................................47 
6.1.1 测试程序介绍...............................................................................................47 
6.1.2 测试流程.......................................................................................................48 
6.2 试验结果 .................................................................................................................50 
6.3 瓶颈分析 ................................................................................................................52 
6.4 改进意见 ................................................................................................................52 













目  录 
- III - 
[参考文献]....................................................................................................... 55 


























- V - 
Content 
Chapter One Introduction .............................................................................. 1 
1.1 Overview ................................................................................................................1 
1.2 Project Introduction..............................................................................................2 
1.3 Content and Innovation........................................................................................2 
1.4 Organization and Structre....................................................................................3 
Chapter Two SCI Interface............................................................................. 5 
2.1 SCI Protocol Introduction.....................................................................................5 
2.1.1 SCI Basic Content..........................................................................................5 
2.1.2 SCI Node Model ............................................................................................7 
2.1.3 SCI Topology .................................................................................................8 
2.2 Architecture............................................................................................................9 
Chapter Three SCI Node Design and Simulation....................................... 11 
3.1 SCI Node Model...................................................................................................11 
3.2 Design Method .....................................................................................................12 
3.2.1 Traditional Design Method ..........................................................................12 
3.2.2 HDL Design Method....................................................................................12 
3.2.3 HDL .............................................................................................................13 
3.2.4 FPGA Design ...............................................................................................14 
3.2.5 FPGA Tools..................................................................................................15 
3.3 Node Design and Simulation Results .................................................................16 
3.3.1 Test Package Generation ..............................................................................17 
3.3.2 Address Encoding Module ...........................................................................20 
3.4 Simulation Results ...............................................................................................21 
3.5 FIFO Design with IP CORE ...............................................................................22 
3.6 PCIBus Interface .................................................................................................24 
3.6.1 PCI Design Methods ....................................................................................24 
3.6.2 PCI Core Main Functional Modules ............................................................25 
3.6.3 PCI Time Sequence......................................................................................27 
Chapter Four Research and Develop of Driver .......................................... 29 
4.1 Arcthitecture of Windows System ......................................................................29 
4.2 WDM Driver ........................................................................................................30 
4.3.1 Classification of Driver................................................................................30 
4.3.2 Primary Function of Driver..........................................................................31 
4.3.3 Tools for Driver Development .....................................................................32 
4.3 Implementation of Driver ...................................................................................33 














 - VI - 
5.1 Introduction of NDIS...........................................................................................37 
5.1.1 Three types of NDIS ....................................................................................37 
5.1.2 Function of NDIS.........................................................................................38 
5.2 Initialization and Register...................................................................................39 
5.3 Process of Send.....................................................................................................40 
5.3.1 Send of Miniport ..........................................................................................40 
5.3.2 Process of Send ............................................................................................42 
5.4 Process of Receive ................................................................................................44 
5.4.1 Receive of Miniport .....................................................................................44 
5.4.2 Process of Receive .......................................................................................46 
Chapter Six Test and Analysis ...................................................................... 47 
6.1 Test Software ........................................................................................................47 
6.1.1 Test Software................................................................................................47 
6.1.2 Process ofTest ............................................................................................48 
6.2 The Test result ......................................................................................................50 
6.3 Analysis .................................................................................................................52 
6.4 Improvement ........................................................................................................52 
Chapter Seven Tag and Expectation ............................................................ 54 
The Reference Literatures ............................................................................ 55 















Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
